Double activity imaging reveals distinct cellular targets of haloperidol, clozapine and dopamine D(3) receptor selective RGH-1756.
Acute administration of typical (haloperidol) and atypical (clozapine) antipsychotics results in distinct and overlapping regions of immediate-early gene expression in the rat brain. RGH-1756 is a recently developed atypical antipsychotic with high affinity to dopamine D(3) receptors that results in a unique pattern of c-Fos induction. A single injection of either antipsychotic results in c-fos mRNA expression that peaks around 30 min after drug administration, while the maximum of c-Fos protein induction is seen 2 h after challenge. The transient and distinct temporal inducibility of c-fos mRNA and c-Fos protein was exploited to reveal and compare cellular targets of different antipsychotic drugs by concomitant localization of c-fos mRNA and c-Fos immunoreactivity in brain sections of rats that were timely challenged with two different antipsychotics. Double activity imaging revealed that haloperidol, clozapine and RGH-1756 share cellular targets in the nucleus accumbens, where 40% of all labeled neurons displayed both c-fos mRNA and c-Fos protein. Haloperidol activates cells in the caudate putamen, while clozapine-responsive, single labeled neurons were dominant in the prefrontal cortex and major island of Calleja. RGH-1756 targets haloperidol-sensitive cells in the caudate putamen, but cells that are activated by clozapine and RGH-1756 in the major island of Calleja are different.